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| NTRODUCTI ON

The Departnent of Commerce (DOC), through the Snall Business |nnovation
Research (SBIR) program awarded 42 Phase 1 contracts for FY 2000. These
awards of up to $75,000 each, and totaling approximately $3.0 mllion, are for
a six nonth effort to denonstrate the feasibility of innovative approaches to
the research topics identified in the “DOC SBIR Program Solicitation for
FY 2000 (DCC 2000-1).” Abstracts of the successful Phase 1 proposals
submitted under this solicitation, and brief comments on their potentia
comrerci al applications, are provided in this publication.

In Phase 2, funding is provided for projects that are nost prom sing
after Phase 1 is conpleted. These awards can be for up to $300, 000 each and
for two years. Phase 3 uses non-SBIR funding to pursue potential conmercial
applications of the project. The DOC awarded a total of 14 Phase 2 contracts
in FY 2000 for a total of approximately $4.6 mllion. Abstracts of successfu
Phase 2 proposals and corments on their conmercial applications are al so
provided in this publication

The SBIR programis highly conmpetitive. A total of about 300 proposals
were received by DOC in response to its FY 2000 solicitation. The proposals
wer e i ndependently revi ewed by DOC scientists and/or engineers. Wth the
funds available, only 42 could be selected. Final selection was based upon
the results of the reviews, relative inportance to DOC needs, relationship to
on-goi ng research, and potential for conmmercialization



FY 2000 PHASE 1 AWARD W NNER

TOPI C. 8.1 At nospheri c Sci ences

SUBTCPI C. 8.1.1W Devel opnent of Gound Systemthat provides Real Tine
Access to X Band Next Generation Satellites

TI TLE: G ound System Design for Next Generation PCES Satellites
FI RM d obal | maging, |nc.

201 Lonms Sante Fe Drive

Suite 380

Sol ana Beach, CA 92075

PRI NCI PAL | NVESTI GATOR: St ephen E. Borders
858- 481- 5750

AWARD AMOUNT: $75, 000
ABSTRACT:

We are in an age of explosive change in the way information is collected and
distributed. NOAA and the National Wather Service face the challenge of not
only keepi ng pace with these changes but of fully utilizing these advances to
provide nore tinely and nore accurate forecasts. THE NWS nmust be prepared to
incorporate data fromthe next generation of polar orbiting environmental
satellites (PCES) in the forecast process. Thus, there is a need for a new
generation of relatively | ow cost conmrercial ground systenms that can receive
data in the X-band. The principal objective of the proposed research is to
eval uate the possibility of significantly reducing the cost of X-band ground
systens for collecting direct broadcast data from future weather polar
orbiting satellites including METOP, NPCESS, and ECS.

COMMVERCI AL APPLI CATI ONS:

According to NESDI S estimates, there are presently 1,000 NOAA HRPT user
stations worldwi de. As the next generation of PCES satellites are placed in
orbit beginning in 2003, each ground systemoperator will have to upgrade
their existing equipment. d obal |maging believes the worl dwi de market for
relatively | ow cost ground systens for next generation PCES satellites will be
approxi mately $300M USD.



FY 2000 PHASE 1 AWARD W NNER

TOPI C. 8.1 At nospheri c Sci ences

SUBTCPI C. 8.1.3W NOAA Weat her Radi o (NWR) Text Broadcast
TI TLE: NOAA Weat her Radi o (NVWR) Text Broadcast

FI RV Hy- Tek, Ltd.

6502 Mcro Drive
Dayt on, MD 21036-1110

Principal Investigator: Robert M Moz
410- 531- 5111

AVWARD AMOUNT: $75, 000

ABSTRACT:

Devel op the concept of a sub-audible or sub-channel form of nodul ation that
can carry at |east a 9600 baud data streamon an exi sting narrowband FM
transmtter without causing disruption to the existing audio on the carrier of
that transmtter as the signal is denmodul ated at the receiving end of the

transm ssi on pat h.

COMMVERCI AL APPLI CATI ONS:

Addi tional effective bandwi dth to exi sting communicati ons systens.



FY 2000 PHASE 1 AWARD W NNER

TOPI C. 8.1 At nospheri c Sci ences

SUBTOPI C: 8.1.4R Det ection of the Acoustic Airwave from Aval anches:
Basis for a New WArni ng System

TI TLE: I nfrasoni ¢ Detection of Aval anches

FI RM Chi nook Engi neering
555 Absar aka
Sheri dan, W 82801

PRI NCI PAL | NVESTI GATOR: Ernest Scott
307-672-7790

AWARD AMOUNT: $75, 000
ABSTRACT:

An aut omat ed singl e mcrophone aval anche detection and warning systemis
proposed based on the sub-audi bl e sound (infrasound) created by aval anches.
Phase 1 research will denonstrate the feasibility of the concept through
systemati c anal yses of experimental data collected froman aval anche
research/rel ease facility near Bozeman, M.

Chinook will collect signals produced by actual aval anches nmeasured wth

mul tiple sensor configurations. This will enable establishing the relative
performance of sensors and noise filters. These nmeasurenents will be used to
eval uate detection techniques, and will be used in Phase 2 to optim ze the
desi gn of a prototype system

An outstanding teamand facilities have been assenbled for this project.

Chi nook brings renote systenms operation expertise to the team The University

of Woning' s El ectrical Engineering Departnent brings expertise in signal
acquisition and analysis, digital signal processing and hardware design.
Sout hern Met hodi st University brings infrasonic sensing operating experti se.
Mont ana State University brings aval anche mechani cs expertise, and offers
their aval anche research and rel ease facility.

The proposed systemhas the potential to significantly advance aval anche
forecasting and control strategies. The advent of automated aval anche
detection systens will inprove emergency response capabilities, with great
potential for reducing property | osses and saving |ives.

COMMVERCI AL APPLI CATI ONS:

St and- al one or networked systens that detect aval anches in nearby slide areas,
warn people in the area, and alert emergency response teans.

t he



FY 2000 PHASE 1 AWARD W NNER

TOPI C. 8.1 At nospheri c Sci ences

SUBTCPI C. 8.1.5R Moder ni zation of Aging Infrastructure in the Nationa
At nospheri c Deposition Program

TI TLE: Next Ceneration Precipitation Sanpler for the National Atnospheric
Deposi ti on Program

FI RM Yankee Environnental Systens, Inc
101 Industrial Blvd.
Turners Falls, MA 01376

PRI NCl PAL | NVESTI GATOR: David J. Beaubien, Sr
413-863- 0200

AVWARD AMOUNT: $75, 000
ABSTRACT:

Since the early 1990s, the National Atnospheric Deposition Program has
expressed a desire to upgrade the technology in its current fleet of autonated
precipitation sanplers. These vintage-1970s sanplers suffer froma nunber of
reliability issues, as well as design problens such as unsatisfactory w nter
operation in cold climates. Problens range fromlid freezing to notor and
precipitation sensor failures to poor accuracy in windy or |light precipitation

conditions. In addition, new capabilities are desired that are inconpatible
with the current system such as additional isolated collection vessels. This
wi Il involve adding one or nore isolated collection vessels to the existing

sanpl er, new actuators and associated control electronics. W wll explore
several technical approaches that will range froman entirely new sanpl er
design to a retrofit of the existing sanpler. This latter approach would hel p
| everage the government’s significant existing capital investnent in the
current sanpler superstructure in terns of both hardware and operationa

mai nt enance experience. By not replacing the entire systemwe can potentially
optimze funds by inproving critical areas with the greatest potential for
performance enhancenent, such as optical precipitation sensing. Reliability
inprovenents are a central tenet to the design and should hel p reduce
operational costs.

COMMVERCI AL APPLI CATI ONS

Al though not still in the public spotlight, the acid rain problemis still a
nmaj or problem The NADP program al one operates nearly 230 sites, and when al
other countries such as Canada are conbi ned, the total approaches 500
nonitoring sites. A “phased replacenent” of sanplers represents a gl obal

mar ket of approxinately 100 systens per year over a five year period. Yankee
Envi ronnental Systens, Inc., (YES) a nanufacturer of scientific
instrunentation, intends to build and market these systens through its

exi sting network of sales representatives. In addition, it is possible that
sone YES nonitoring technology already in use by the USDA's W-B nonitoring
program coul d be | everaged to reduce procurenent costs at sone sites within
t he NADP net wor k.






FY 2000 PHASE 1 AWARD W NNER

TOPI C. 8.2 Ccean Cbservation Systens

SUBTCPI C. 8.2.3R Low cost Transportabl e HF Skywave Radar
TI TLE: Low cost Transportabl e HF Skywave Radar

FI RM CODAR Ccean Sensors, Ltd.

1000 Frenont Avenue, Suite 145/K
Los Altos, CA 94024

PRI NCI PAL | NVESTI GATOR: Donal d E. Barrick
408-773- 8240

AWARD AMOUNT: $74,934. 06
ABSTRACT:

W propose to provide a feasible design for a | owcost transportable HF
skywave radar by focusing primarily on the greatest inpedinment to achieving
this goal: the receive antenna subsystem This will be acconplished by

enpl oyi ng superdirective antenna gain principles, allow ng conpact arrays of
fewer elenents, capable of installation in a fenced field. These arrays wll
provide simlar directive gain to nuch |larger conventional phased arrays
spanni ng kil oneter |engths. Using our unique MATLAB optim zation codes and
patented HF antenna desi gn net hodol ogy, we will obtain the best tradeoff

bet ween conpact size, directive gain, and receive efficiency (for maxi mum
S/'N. Since beamformng by itself cannot provi de adequate surface map
resolution (e.g., 10-20km), the efficacy of direction finding (DF) will be
establ i shed for the favored antenna design. The MJSIC DF al gorithmused in
our conpact SeaSonde HF surface-wave radars will be enployed. Finally, we
will build, prototype and test an antenna array nodel under Phase 1 to

val i date our superdirective approach. Beyond the receive antenna subsystens,
we will provide specifications and cost estimates for the remainder of the
skywave radar, based on derivatives of our present conmmercial SeaSonde
systens. The output of Phase 1 will allow the denonstration of a |inmited-
performance version of a conmpact HF skywave radar under Phase 2.

COMMVERCI AL APPLI CATI ONS:

A commercial | ow cost transportable HF skywave radar could be applied to: 1)
hurri cane and storm observation, warning, and prediction; 2) marine services,
oil spill response, search and rescue; 3) nonitoring dangerous “loop currents”
in the Gulf of Mexico; 4) oceanographic investigations farther removed from
shore; 5) Mlitary/defense applications for ocean environmental nonitoring
around the country’s own shores, or to nonitor regions where nilitary
activities (e.g., anphibious operations) are anticipated or underway.



FY 2000 PHASE 1 AWARD W NNER

TOPI C. 8.2 Qcean Chservation Systens

SUBTCPI C. 8.2.4G Aut omat ed Ccean/ At nosphere Cbservations from Vol unt eer
Qobservi ng Shi ps

TI TLE: Aut omat ed Ccean/ At nosphere Cbservations from Vol unt eer Cbservi ng
Shi ps
FI RM Yankee Environnental Systens, |nc.

101 Industrial Blvd.
Turner Falls, MA 01376

PRI NCl PAL | NVESTI GATOR: David J. Beaubien, Sr.
413-863- 0200

AVWARD AMOUNT: $75, 000
ABSTRACT:

This program seeks to devel op a system for Automated Ccean/ At nosphere
Gbservations from Vol unteer Observing Ships (VOS) that produce research
quality data. Wth over 7000 ships, the VOS is integral to NOAA's Nati onal
Qcean Service operations. Excepting NOAA' s vessels, nost VOS participants use
sinpl e, non-automated sensors such as sling psychroneters, baroneters, and
rain gauges. The data is logged into the Ship’'s Code Card, or into the

I NMARSAT-C transceiver. ldeally, an integrated and autonated shi pboard sensor
and data entry systemis needed, providing real-tinme presentations and
reporting high quality data via satellite through NOAA' s Shi pboard

Envi ronnental (data) Acquisition System (SEAS).

Wth input fromthe NOAA's Marine Operations Program O fice, we woul d eval uate
current research instrunentati on packages for specification (i.e., required

| evel of perfornmance), and cost (both initial and operating); and determ ne
how cost coul d be reduced. A bench top system prototype woul d denonstrate
achi evenent of nost of these requirenents.

COMMVERCI AL APPLI CATI ONS:

If the systemproved to be | ow cost, considerable market potential mght exist
for outfitting VOS ships with the sensor package. Since it will assist ships’
basi ¢ navi gati on, ships night purchase these thensel ves, freeing NOAA from
hardware costs. The proposed approach would result in a |low cost, effective
and reliable systemto satisfy the VOS program needs and produce conmmer ci al
conponents for simlar applications.



FY 2000 PHASE 1 AWARD W NNER

TOPI C. 8.3 Li vi ng Marine Resources

SUBTCPI C. 8.3.1F Rapi d and Sensitive Methods for the Identification of
Viral Pathogens of Shrinp

TI TLE: Devel opnent of Real -Ti me PCR Assays for Detection of Viruses in
Penaei d Shrinmp

Fl RM Super Shrinp, Inc
1545 Ti del ands Avenue
Suite J

National Gty, CA 91950

PRI NCI PAL | NVESTI GATOR: Dr. Kurt R Klinpel
619-477-5394

AVWARD AMOUNT: $74, 595
ABSTRACT:

The pol ynerase chain reaction (PCR) has revol utionized the detection of DNA
and RNA. As little as a single copy of a particular sequence can be
specifically anplified and detected. Recent advances in PCR chem stry have
resulted in a technique which is considerably faster, nore specific and
quantitative. The exceptionally flexible SYBR Green PCR chem stry can be used
to design a pathogen detection/diagnostics systemranging froma sinplified,
extrenely rapid assay to a fully automated instrunment for screening hundreds
of sanples daily. During this programwe will identify target sequences for
SYBR Green PCR chem stry fromfour shrinp viruses (IHHNV, TSV, WSV and YHV)
create standard nol ecules in the formof plasmds for the diagnosis and
quantitation of each target virus, design SYBR Green primers for each virus
and optim ze their use. Additionally we will refine nethods for the rapid
extraction of shrinp DNA and RNA for use in SYBR G een PCR  This Phase 1
research programw || denonstrate the utility, sensitivity and specificity of
this chem stry as well as prepare the reagents and standards needed to
continue this work through Phase 2 and into Phase 3.

COMMVERCI AL APPLI CATI O\

The Departrment of Commerce or independent conpani es or diagnostic |aboratories
will be able to set up a programfor the rapid screening of shrinp and ot her
mari ne comodities for viruses that are potentially danmaging to U. S. shrinp
production and processing industries. The work will result in detailed
protocols for rapid nol ecul ar techni ques that can be applied by U S.
technicians to screen, at points of entry, sanples of live and frozen
commodi ty shrinp.



FY 2000 PHASE 1 AWARD W NNER

TOPI C: 8.4 Ccean Sci ences

SUBTCPI C. 8.4.2SG Aquacul ture: Water Reuse and Effluent Treat ment
TI TLE: Catal ytic Production of Qzone for Aquacul ture

FI RM Manni ng I nternational Chem cal Systens

202 East Cranford Avenue
Val dosta, GA 31602

PRI NCI PAL | NVESTI GATOR: Dr. Thomas J. Manni ng
912- 242- 7045

AVWARD AMOUNT: $49, 975
ABSTRACT:

Recent work has denonstrated that the inert gas argon can be used to produce
ozone in a rugged, |ow capital cost corona discharge unit. The conversion
efficiency (30, = 20;) and power consunption for this process are (at least!)
Conpetitive with the best commercially available units that require a
relatively large initial investment and a significant infrastructure to
operate. This proposal is ainmed at providing the nost econom cal conpetitive
process in terns of the initial investnent, power cost, gas consunption and
infrastructure. Using a protected idea (patent pending), we hope to convert a
very interesting and pronmising scientific experinment into the prem er method
to produce and di ssol ve ozone in the aqueous phase for aquacul ture
applications. The process prom ses to be rugged, portable, and offer
flexibility for any aqueous phase applications

COWMERCI AL APPLI CATI ONS:
Econom cal ozone generation and application systemfor any aquacul ture

application (viral inactivation, chem cal reduction, etc.) In any aqgueous
phase (fresh, brackish, salt, etc.)



FY 2000 PHASE 1 AWARD W NNER

TOPI C: 8.4 Ccean Sci ences
SUBTCPI C. 8.4.1SG Aquacul ture: Devel opi ng and | nprovi ng Species Cul ture
TI TLE: Hat chery Production of Basket Cockles for the Mariculture Industry
FI RM Qut ekcak Shel |l fish Hatchery

P.O Box 369

Seward, AK 99664

PRI NCI PAL | NVESTI GATOR: Jon Agosti
907-224- 5181

AVWARD AMOUNT: $50, 000
ABSTRACT:

This SBIR Phase 1 project will devel op innovative hatchery protocols that wll
enabl e production of basket cockle (dinocardiumnuttallii) seedstock.

Previ ous investigations have shown that this cockle species does not respond
to standard hatchery techni ques that induce ganetogenesis in other species.
Wthout a reliable supply of hatchery raised spat, mariculture operations are
restricted to harvest of declining natural popul ations, effectively
elimnating the basket cockle fromsignificant comrercial utilization. To
overcone this bottleneck, @H wi Il conduct a focused bi ochem cal and

hi stol ogi cal investigation of cockle reproduction to deternine the feasibility
of hatchery production for the Al askan nariculture industry. Anticipated
results will be gametogenic tinelines, extensive biochem cal anal yses of

garet ogenesi s, diet devel opnent, and a denonstration of successful spawning of
hat chery- condi ti oned cockl e broodst ock.

Phase 2 will further refine the protocols with the aimof increasing ganete
production and viability and expanding the project to include rearing cockle
seed for several nmariculture operations that will raise the spat to market
size. This will allow diversification of the species under cultivation first
by Al askan farners and |ater by other farmers in the Pacific Northwest.

COMMVERCI AL APPLI CATI ONS:

Successful denonstration of basket cockle spawning in a hatchery environnent
is the first required step to comercial production of this species in the
mariculture i ndustry. QSH expects that the prinmary nmarkets for cockl e spat
will initially be the Alaskan nariculture industry, wth expanded production
going to other Northwest operations. Cockles will ultimately conpete with

ot her bival ve species as part of an annual hard shell clam market that exceeds
$123 M1 lion.



FY 2000 PHASE 1 AWARD W NNER

TOPI C 8.4 Qcean Sci ences

SUBTCPI C. 8.4.5SG Technol ogy for Sanpling Marine Organisns and their
Native Environnment at Deep-Sea Hydrothernmal Vents

TI TLE: Cycl ops Abyssal Benthic Sanpl er: (CABS)

FI RM Cycl ops Research & Devel opnent, |nc
340 West 87!h Street
New York, NY 10024

PRI NCI PAL | NVESTI GATOR: Richard P. Sheryll
212-874- 2827

AVWARD AMOUNT: $50, 000
ABSTRACT:

Cycl ops proposes a solution for studyi ng deep-sea m crobial biodiversity using
a patented sanpling nethodol ogy and device allowi ng for the retrieval of
uncont am nat ed, undi sturbed deep-sea sanpl es whil e naintaini ng anbi ent
pressure

The study of deep-sea nicrobial ecology is limted by the absence of a
sanpling technol ogy that can collect and naintain sanple nmedia in the absence
of deconpressi on, and assure an uncontam nated and unconprom sed sanple. The
solution to this is addressed by enpl oying an innovative controllable
interface between the marine environnent and the sanpl e chanber.

Phase 1 will achieve proof of design and establish and test the operating
principles for the Sanpler, allowi ng for Phase 2 building of an operational
prototype. As required by the subtopic, the Cyclops technology is intended to
interoperate with existing surface handling equi prent - a high pressure
isolation/culture chanber and a chenostat - which collectively conprises a
systemfor the retrieval, transfer, isolation, and cul turing of marine

organi sns, in the absence of deconpression and allow ng study of organisns in
their natural environnents.

Research objectives for Phase 1 is to test the operational elenents of the
design, the controllable interface between the mari ne environnent and the
sanpl er chanber, and notion control elenents.

COMMVERCI AL APPLI CATI ONS

The commerci al applications for the technol ogy are supported by the rapid
gromth of the field of extrenophiles. For exanple, the recent discovery that
actinonycetes (a key source for antibiotics), exist at hydrothernal vents is a
prime application of the technology. This study of narine actinonycetes coul d
provide the basis for new resistant strains of antibiotics. Qher conmercia
applications for the novel bioactive conpounds to be retrieved by the Cycl ops
t echnol ogy i ncl ude enzynol ogy, biotechnol ogy and any ot her industry engagi ng
in natural product research



FY 2000 PHASE 1 AWARD W NNER

TOPI C: 8.4 Ccean Sci ence

SUBTCPI C. 8. 4. 6SG Di sease Diagnostics and Contro

TI TLE: CB- Sherlock - Solid-State Biochip for Toxins and Pat hogens
Fl RM Bi opraxi s, Inc.

P. 0. Box 910078
San Di ego, CA 92191-0078

PRI NCI PAL | NVESTI GATOR: Dr. Peggy An Thonpson
858-452- 2413

AVWARD AMOUNT: $50, 000
ABSTRACT:

Seaf ood toxi ns and pat hogens cause severe health and econom ¢ probl ens
wor| dwi de, hindering the growth of U S aquaculture. CB-Sherlock is a solid-
state biochip technology with a denonstrated ability to identify toxins
ranging fromaflatoxins to proteins, identifying each toxin that binds even
when cross-reactive bionol ecul es are used and of exploiting a w de range of

bi ool ecul es to detect a wide range of targets. It has al ready been shown to
be capabl e of detecting pathogens at the single cell level within one minute
of capture by an antibody, wi thout incubations reagents, or labels. It has
the potential for anal yzi ng dozens of toxins and nicroorgani sns,

simul taneously, in ninutes. The ultimte goal is the devel opment of a sinple,
flexible tool that can be used in the extrenely rapid and exquisitely
sensitive detection and identification of toxins, pathogens, and pesticides in
conpl ex sanpl es such as seawater and shellfish extracts. Phase 1 will confirm
predictions that the CB-Sherl ock approach will be able to detect seafood
toxins ranging from hi stam ne (MM111) to mcrocystin-LR ( MM#995),
differentiating anong cl osel y-rel ated anal ogs even i n aquacul ture sanpl es.

The ability to use a wide range of bionolecules will also be denonstrated

COMMVERCI AL APPLI CATI ONS

Rapi d, inexpensive seafood di sease detection makes it possible to manage
captive breedstock nore effectively, take prophylactic neasures pronptly,
identify pathogen/toxin transm ssion routes and contam nati on sources

eval uate new control techniques, support devel opnent of therapeutants
sinplify water certification, detect disease in live and frozen inports, and
noni t or contam nation of processing equi prment and in wastes and verify the

ef ficacy of preventive neasures. CB-Sherlock can also be used in the

di agnosi s of disease in hunmans. A CB- Sherl ock system can be upgraded, sinply
by devel opi ng new di psticks and tailoring the software, for many additional
applications in agriculture, food and beverage safety, and clinical chenistry.



FY 2000 PHASE 1 AWARD W NNER

TOPI C: 8.4 Ccean Sci ence
SUBTCPI C. 8. 4. 6SG Di sease Diagnosis and Contro
TITLE: Cryopreservation and Lyophilization of Live Vaccines for

Aquacul ture

FI RM ProFl SHent, Inc
17806 NE 26'M Street
Rednond, WA 98052- 5848

PRI NCI PAL | NVESTI GATOR: Dr. David B. Powel |
425-881- 9244

AVWARD AMOUNT: $49, 000
ABSTRACT:

The use of live vaccination has already beconme a crucially inportant approach
to the inprovenent of human and |ivestock health (Janeway and Travers 1994,
Tolud 1997). This will alnost certainly also hold true for aquatic aninmals.
This innovative project will be the first to test natural marine and pol ar ice
cryoprotectants for their ability to enhance the survival and stability of
attenuat ed vaccines for aquatic aninals. A though new |live vaccines for
aquati c speci es have been invented in recent years, the technol ogy needed for
commercializationis still inits infancy. For live vaccines to be

econoni cal, the organi sns nust survive |ong enough in sufficient nunbers to
stimul ate protective hunoral and especially cellular imrune responses

Fl avobact eri um col utmar e bacteria and infecti ous hemat opoi eti c necrosis virus
(IHNV) will be used a nodel organisns to evaluate the feasibility of our
techni cal approach.

COMMVERCI AL APPLI CATI ONS:

Phase 2 and 3 devel opments of this technology will produce a new generation of
aquacul ture vaccines that will substantially reduce |osses to disease. These
live products can be readily applied to aninal stages too small to inject.

The lack of adverse effects to biological filters will be an added benefit.

It should be possible to vaccinate and raise a variety of aquatic species
previously thought to be too susceptible to pathogens



FY 2000 PHASE 1 AWARD W NNER

TOPI C. 8.5 Cart ogr aphy, Photogramretry, Hydrography, and Geodesy
SUBTCPI C. 8.5.40 GPS Antenna for Ceodesy and Navi gation

TI TLE: GPS Antenna for Geodesy and Navi gation

FI RM NAVSYS Cor por ati on

14960 Wodcarver Road
Col orado Springs, CO 80921-2370

PRI NCI PAL | NVESTI GATOR: Alison K Brown
719-481- 4877

AVWARD AMOUNT: $75, 000
ABSTRACT:

GPS is extensively used, by both the governnent and the private sector, for

hi gh accuracy geodetic and navigation applications. GPS carrier phase

rel ative positioning techniques are now the mainstay of the survey comunity.
The precision of GPS relative positioning or kinenmatic GPS (KGPS) solutions is
a function of the accuracy of the carrier-phase observations provided by a GPS
receiver. These are donminated by nultipath errors caused by reflected signals
received fromnearby surfaces. Miltipath often contributes over 2 cmof error
to the observed carrier phase

The only current effective approach to reduce the nultipath errors on the
carrier phase observations is to use an antenna designed to cut off signals
from bel ow the horizon. This can be acconplished by using a | arge ground-
plane or by installing a choke-ring around the antenna element. Qur proposed
approach to address this problemis to use beamsteering to provide gain in
the direction of the desired satellite signals (upwards) while attenuating
signals fromundesired directi ons (dowwards). NAVSYS has al ready devel oped a
digital beam steering GPS antenna array as a commerci al product. W propose
to leverage this product to devel op a beam steering antenna array suitable for
geodesy and navigation under this SBIR effort.

COMMVERCI AL APPLI CATI ONS

Applications for the phased array antenna exist in the civil and governnent
surveyi ng and geodetic communities. The inproved carrier phase accuracy will
al so benefit kinematic GPS applications. These include precision farning

aut ononous navi gati on of vehicles (e.g. nining applications), and precision
gui dance. The proposed antenna array will also have applications in the JPALS
and LAAS prograns to inprove the perfornmance and reliability of GPS
observations for aircraft precision approach and | andi ng



FY 2000 PHASE 2 AWARD W NNER

TOPI C. 8.1 At nospheri c Sci ences

SUBTCPI C. 8.1.1A Low Cost Rugged Pressure Sensors for Large-Scale
Depl oyment in Tornado Prone Areas

TI TLE: A Hardened In-Situ Tornado Pressure Recorder

FI RM Appl i ed Research Associ ates, Inc.
5941 S. Mddlefield Road, Suite 100
Littleton, CO 80123

PRI NCl PAL | NVESTI GATOR: Ti m Sanar as
303-795- 8106

AWARD AMOUNT: $298, 377
ABSTRACT:

This effort uses an innovative approach of a | ow cost pressure probe that was
desi gned and constructed in a Phase 1 effort to address the difficult

nmeasur enent probl em of obtaining pressure signatures fromthe passage of
tornado cores. A prototype “Hardened In-Situ Tornado Pressure Probe” (H TPR)
was prelimnarily tested and found to be in excellent agreenent with the
pressure probe previously described.

Phase 2 of this effort will focus on continued testing and fielding of the
prototype H TPR probe. The results will refine the construction of eight pre-
production deliverable H TPR units. The eight HTPR units will be used by
chase teans for |arge-scale deploynents for final testing and recording of the
pressures associated with tornado cores. The results will be conpared with
the tornado wi nd speeds neasured in the field.

COWMERCI AL APPLI CATI ONS:
It is envisioned that hundreds, even thousands of these probes will be

depl oyed in tornado prone areas across the United States. Potential custoners
woul d be the governnent, private weather firns, and the insurance industry.



FY 2000 PHASE 2 AWARD W NNER

TOPI C. 8.2 Qcean Chservation Systens

SUBTCPI C. 8.2.5A H gh Resol uti on Hyperspectral Systemfor Rapid
Coastal Marine CGeophysical Data Acquisition
and Processing

TI TLE: H gh Resol uti on Hyperspectral System for Coastal Mapping
and Feature Extraction

FI RM Advanced Power Technol ogies, Inc
1250 24th Street, NW
Washi ngton, D.C. 20037

PRI NCl PAL | NVESTI GATOR: Dr. John Antoni ades
202-223- 8808

AVWARD AMOUNT: $299, 549
ABSTRACT:

The objective of this Phase 2 is the fabrication, assenbly, integration, and
testing of an end-to-end airborne hyperspectral systemoptim zed for inmaging
and nappi ng of the coastal environnent. The system design, as devel oped in
the Phase 1 report, integrates an autononous data acquisition systemwith a
spectral processing systemon a PC based workstation for the rapid detection
di scrimnation, and quantificati on of conponents affecting water quality, and
bottomtype. The designed systemis based on currently avail abl e technol ogy
and on new conponents and software features, which are optimzed to address
the requirenents of the coastal environnent.

The design of the autononous hyperspectral imaging systemincorporates severa
technical inprovenents dealing with real-tine inage display, geo-registration
sensor signal -to-noi se performance, radionetric calibration, and software
enhancenents. The proposed i magi ng systeminprovenents are specifically
tailored to neet the coastal mapping requirements but they al so provide an
enhanced capability for general -purpose imaging. The system design provides
the specification for system conponent identification and optim zation

COMMVERCI AL APPLI CATI ONS

Hyperspectral imaging systens have a nunber of commrercial applications both in
the mcroscopic and in the macroscopic scale. Mjor proven applications of

ai rborne inmaging include mneral exploration, environmental pollution

noni toring, precision farmng, vegetation stress nonitoring, infrastructure,
and urban area pl anni ng.



FY 2000 PHASE 2 AWARD W NNER

TOPI C. 8.2 Qcean Chservation Systens

SUBTCPI C. 8.2. 7A Ship Mtion Measurement System Utilizing a
GPS/ | MJ System

TI TLE: GPS/Inertial Ship Mdtion Measurenent System

FI RM Seagul I Technol ogy, I nc.
16400 Lark Avenue
Los Gatos, CA 95032

PRI NCI PAL | NVESTI GATOR: John W/l son, Ph.D.
408- 358- 7100

AVWARD AMOUNT: $300, 000
ABSTRACT:

Seagul | Technol ogy has developed GPS / Inertial attitude systens for marine,
avi ation and ground vehicle applications. Prototypes have proven preci se and
reliable in denanding sea trials and flight tests. During Phase 1 we
established the feasibility of nmerging the nmulti-antenna techni ques devel oped
for previous prototypes with a powerful innovation for GPS-aided attitude
determ nation (patent pending). The resulting Ship Mtion Measurenment System
(SMVB) will provide 16 states of highly precise nmotion information, including
headi ng, pitch and roll; rotation rates; position; velocity; acceleration and
tine. During Phase 2 we will develop the SW5 into a rugged, |ow cost

preci sion notion sensor suitable for w despread use on vessels of all sizes,
noored and drifting buoys and ot her platfornms.

COMMVERCI AL APPLI CATI ONS:

The GPS / Inertial Ship Mdtion Measurenent System and foll ow on products will
serve vehicle sensing and control applications in nunerous narket segnents.



FY 2000 PHASE 2 AWARD W NNER

TOPI C 8.4 CQcean Sci ence

SUBTCPI C. 8. 4.5SG Sensors Technol ogy for Measuring and Detecting
M crobiota in Water

TI TLE: Automated | nstrunent for RNA-based Identification of Marine
M cr oor gani snms

FI RM TACAN Cor por ati on
2330 Faraday Avenue
Carl sbad, CA 92008

PRI NCl PAL | NVESTI GATOR: Jeffrey T. lves
760-438- 1010

AVWARD AMOUNT: $199, 890
ABSTRACT:

Mari ne pat hogens have significant health and regulatory inpacts on fisheries
and aquacul ture operations. Wile comercial suppliers, researchers, and
regul ators woul d benefit frominproved nethods, current testing is prinmarily
limted to relatively slow and non-specific culture-based assays. This Phase
2 continues devel opment of a fieldable, autonated instrument for nucleic acid-
based identification of nmicrobial species. During Phase 1, the nucleic acid
target, 16S ribosonmal RNA, was shown to be species and strain specific. Phase
1 experinents al so successfully denonstrated rapid, approximately 5 mnute,
lysis of Escherichia coli and hybridization of 16S rRNA to conpl enentary

ol i gonucl eotides. Phase 2 will advance the project by devel oping a prototype
instrunent and denonstrating its operation on a variety of sanples containing
E. coli and other Gram negative bacteria

COMMVERCI AL APPLI CATI ONS:

The species identifier would be a significant benefit to state and federa
health regul ators, fisheries researchers, and businesses such as fishernman and
markets involved in the distribution of narine fish and shellfish. The
primary advantages offered by this technology are | ower cost, nore rapid
results, and species-specific identification



FY 2000 PHASE 2 AWARD W NNER

TOPI C 8.4 CQcean Sci ence

SUBTCPI C. 8. 4.5SG Sensor Technol ogi es for Measuring and Detecting
Mcrobiota in the Water

TI TLE: A Method to Aid in the Prevention of G guatera Fish
Poi soni ng
FI RM Qceanit Test Systenms, Inc. (Cceanit)

1001 Bi shop Street, #2970
Honol ulu, H 96813

PRI NCI PAL | NVESTI GATOR: Joanne S. M Ebesu, Ph.D.
808-531- 3017

AVWARD AMOUNT: $139, 000
ABSTRACT:
The goal of the project is to prevent human illness due to ciguatera toxins by

creating an innovative nethod to detect these harnful toxins in fish before
human consunption. The new nethod will enable rapid, inexpensive, and

possi bly quantitative detection of ciguatera toxins suitable for |arge-scale
testing. Phase 2 research will refine and create prototypes of the collection
device (G gua-Dart) and detection systemdefined in Phase 1. The techni que
will be appropriate for |arge-scal e screening of suspected fish species from
endeni c ciguatera areas by commercial fisheries. The ciguatoxin detection
system woul d be accessi ble and easily operated by |aynen as well as technica
per sonnel

COMMVERCI AL APPLI CATI ONS

The nmarkets for such systenms woul d i ncl ude ci guat era-endem ¢ areas such as
Hawai i, Florida, Guam the Philippines, Japan, and the Cari bbean; countries
importing seaf ood fromthese areas; commercial fisheries; and diagnostic

| abor at ori es.



FY 2000 PHASE 2 AWARD W NNER

TOPI C. 8.4 Qcean Sci ence

SUBTCPI C. 8.4.7SG Alternative Technol ogies to Ballast Water
Exchange

TI TLE: El ectrochem cally Generated Qzone for On-Board Control of

Noni ndi genous | nvasi ve Species in Ballast Water

Fl RM Lynntech, Inc.
7610 Eastmark Drive, Suite 202
Coll ege Station, TX 77840

PRI NCI PAL | NVESTI GATOR: Dr. Thomas D. Rogers
409- 693- 0017

AVWARD AMOUNT: $200, 000
ABSTRACT:

In Phase 1, the nobility process capabilities and potential for adaptation to
on-board use were successfully denonstrated in a field test. The positive
results of the Phase 1, conbined with reconmendati ons nmade by marine
consultant and the need to expand the informati on base concerning safety,
corrosion, ship design and integration, and systemcost will be the focus of
Phase 2. Lynntech will conduct tests on use of super-ozonated (i.e., 50-100
ppm) and corrosion testing to answer key technical questions while a narine
engi neering subcontractor will evaluate safety, ship design and integration
and ot her on-board considerations. The Phase 2 results will enable industry
representatives to evaluate this technology for its potential as an
alternative ballast water treatnment technol ogy.

COMMVERCI AL APPLI CATI ONS

El ectrochem cal |y generated ozone has both technical and physical process
features not avail able through use of the corona discharge nethod. These
features permt a significant opportunity for adaptation to on-board ball ast
wat er treatment.



U.S. DEPARTMENT OF COMMERCE
PHASE 2 AWARDS BY STATE

STATE FY96 FY97 FY98 FY99 FY00 TOTAL
FY85-00
AK 0/1 0 0 0 1/0 2/1
AL 211 0/1 3/0 0/2 0 8/4
AR 0 0 0 0 0 0
AZ 0 0 0 0 0 2/0
CA 7/5 6/5 712 13/3 11/4 90/38
(610) 11 2/1 11 0/1 11 19/10
CT 0/1 2/0 0/1 1/0 2/0 13/6
DC 0 0 0 1/0 0/1 11
DE 1/0 0 0 0 0 1/0
FL 0 0 1/0 2/1 0/1 9/2
GA 0 1/0 0 0 1/0 2/0
HI 0/1 1/0 31 11 0/1 714
IA 0 0 0 0 0 0/0
ID 0 1/0 0 0 0 1/0
IL 0/1 1/0 0 0 0 6/4
IN 1/0 0/1 0 0 0 11
KS 1/0 0 0 0 0 1/0
KY 0 0 0 0 0 0
LA 0/1 1/0 11 0 0 5/2
MA 11/3 4/5 6/0 4/2 31 64/24
MD 2/0 6/1 6/2 3/1 3/1 39/7
ME 0 0 1/0 1/0 1/0 3/0
M 0 3/0 1/0 1/1 1/0 9/2
MN 1/0 4/0 2/0 0/1 2/0 13/1
MO 0 0 0 2/0 0 5/0
MS 0 0 0 0 1/0 31




STATE FY96 FYor FYo8 FY99 FYO00 TOTAL
FY85-00
MT 0 0 0 0 1/0 1/0
NC 0 0 0 0 0 1/0
ND 0 0 0 0 0 0
NE 0 0 0 0 0 0
NH 0 1/0 0 1/0 0 4/2
NJ 2/0 2/0 11 11 0/1 11/6
NM 11 5/1 0/2 1/0 0 14/6
NV 0 0 0 0 0 21
NY 4/1 3/3 21 0 2/0 2217
OH 11 4/0 11 0 1/0 10/3
OK 0 2/0 0 0 0 2/0
OR 0 0 1/0 0 2/0 5/0
PA 2/0 0 0 2/0 2/1 9/1
PR 0 0 0 0 0 0
RI 0 0 0 1/0 0/1 17
SC 0 0 0 0 0 0
SD 0 0 0 0 0 0
TN 0 0 0 0 0 0
X 0/1 2/0 3/0 3/1 171 13/5
uT 0 0 0 0 0 0
VA 0 4/0 5/2 Y2 2/1 30/11
VT 0 1/0 0 0 0 1/0
WA 12 6/1 0/4 0 31 20/9
wi 0 0 0 1/0 0 2/0
WV 0 0 0 0 0 0
WYy 0 1/0 0 0 1/0 2/0
Totals 38/21 63/19 45/19 40/17 42/16 454/162




